In addition to the spectrum of biological action already known to be exhibited by acetylsalicylic acid (ASA) as an analgesic, anti-inflammatory and platelet aggregation inhibitor, there is growing evidence of a stimulatory effect on the immune system. ASA has been found to increase the production of cytokines and to increase the activity of various leukocytes. The action of ASA on the activity of mouse peritoneal macrophages was therefore investigated in the present study. Therapeutically effective concentrations of ASA, which are known to decrease levels of prostaglandins, had neither a stimulating nor an inhibiting influence on antibody-dependent cellular cytotoxicity (ADCC) or on the binding capacity of macrophages with regard to SV 948 tumour cells. Likewise ASA had little or no adverse effect on the capacity of the macrophages for stimulation by interferon-gamma (IFN-gamma) and interleukin-4 (IL-4). Taken together, the immunostimulant effect of ASA shown in the literature as an increased production of interleukin-2 (IL-2) and IFN, could not be confirmed on the basis of the macrophage cytotoxiclty.
Introduction
Many lines of experimental evidence suggest that acetylsalicylic acid (ASA) is able to act as an immunomodulating agent. ASA increases the production of interleukin-2 (IL-2) and interferon (IFN). [1] [2] [3] [4] [5] [6] [7] On oral administration of ASA, synthesis of IL-2 by peripheral mononuclear blood cells reaches its peak after 10 h and the synthesis of IFN-gamma is greatest after 24 h. On stimulation with ASA in vitro the peaks of IL-2 and IFN-gamma synthesis occur somewhat later, i.e. after 24 h and 72 h respectively. Moreover, cytokine synthesis is dependent upon the presence of monocytes, as no effect was observable in isolated lymphocytes cultures. 4, 7 The time of occurrence of the IL-2 and IFN-gamma maxima thus corresponds to the model of cytokine regulation and underlines the importance of the monocytes and macrophages in this activation of the immune system. This provides further evidence of the scientific basis of the immunological effect of ASA, which can be explained in terms of inhibition of prostaglandin synthesis by monocytes and macrophages. 1, 2, 4, 8, 9 In this reaction ASA inhibits cyclooxygenase activity irreversibly by covalent binding of its acetyl group to the enzyme, m Among the arachidonic acid metabolites the prostaglandins of group E (PGE) exert a suppressive effect on the immune system. 11 The proliferation of T-lymphocytes, lymphokine production, and the cytotoxicity of Nk cells, lymphocytes and macrophages are inhibited by PGE, by cervical dislocation and proteose peptone-and thioglycollate-elicited macrophages were harvested 72 h after injection of 0.6 ml of each agent by peritoneal lavage. Eight ml of cold HBSS containing 10 U/ml heparin was injected into the peritoneal cavity of the mice and peritoneal exudate cells were harvested. The cell suspensions were centrifuged at 500 x g for 5 min. The cells were resuspended in minimal essential medium (MEM; Gibco, Germany) supplemented as above and a small sample was taken for total and differential cell counts. The thioglycollate treatment leads to an over 95% macrophage content of the peritoneal exudate cells, in contrast to peptone-elicited macrophages (65%).
The peritoneal exudate cells were added to 96-well fiat-bottom plates (Bibby, UK) at the desired macrophage concentrations and were incubated at 37C in a humidified atmosphere of 5% CO20 After i h of incubation the nonadherent cells were washed off, obtaining a monolayer with more than 98% macrophages. 4 
Results
The ASA concentrations studied (75 btg/ml and 100 btg/ml) did not have any inhibiting or stimulating effect on the cytotoxic activity of the peptone-elicited macrophages (Figs 1 and 2 ). This is clear both from the antibody-independent and from the antibodydependent cytotoxic capacity of the macrophages with respect to the tumour cells. Accordingly, the ADCC value was also unchanged. By contrast, IL-4 concentrations of 10 (Figs 3 and 4) . Stimulation of the peptone-elicited macrophages with 100 U IFN-gamma/ml significantly increased the ADCC value and tumour toxicity in the presence of antibodies in comparison with controls (Fig. 5) . In contrast, no significant increase in macrophage activity was observed on costimulation with 75 btg ASA/ml. As a result of the reduction in antibodydependent tumour toxicity, this value was found to be between that of the peptone controls and that after activation with IFN-gamma, without differing significantly from either of these (Fig. 5) .
The binding Capacity of the macrophages was affected neither positively nor negatively by IFNgamma and/or ASA (Fig. 6) . 
